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Introduction
The purpose of this paper is threefold. First, it describes the construction of a new dataset of banking characteristics and performance. Second, it uses this dataset to reassess the relationship between bank ownership and bank performance. Third, it tests whether previous findings, which indicate that the entry of foreign banks and bank privatization affect the environment in which private domestically owned banks operate, are robust to the use of this new dataset and different econometric techniques.
The first part of the paper extends previous work by Levine (1999, 2001) and La Porta, López-de-Silanes and Shleifer (2002) in two directions. First, while the previous authors focused on a given year (or two years in the case of La Porta, López-de-Silanes and Shleifer, 2002) , the dataset presented here consists of a panel covering eight years for the 1995-2002 period. Second, our dataset includes a large number of variables presented at a highly disaggregated level. In particular, while the previous dataset focused on bank ownership (public versus private, foreign versus domestic) and bank regulation, along with a few measures of bank development (net interest margin and concentration), the dataset described here includes a large set of measures of bank performance as measured for the whole banking system and for each sub-group of banks. In particular, the dataset includes about 50 variables of bank performance, each presented using both consolidated and unconsolidated balance sheets and then separated by type of bank (domestic private, state owned, and foreign owned).
The second part of the paper extends the vast literature that looks at the relationship between bank performance and bank ownership. 1 In this sense the paper is similar to Demirgüç-Kunt and Huizinga (2000) . These authors, however, focus on an earlier period (1988-1995 versus 1995-2002) , use a smaller number of banks and f ocus only on foreign ownership without distinguishing public from private ownership. In estimating how ownership affects performance, we follow the approach of Berger et al. (2004) and estimate the static, dynamic, and selection 1 Studies of the relative performance of foreign versus domestic banks in industrial countries include DeYounge and Nolle (1996) , Berger et al. (2000), and Vander Vennet (1996) and studies focusing on developing countries (or both developing and industrial countries) include Demirgüç-Kunt and Huizinga (2000) , Bonin, Hasan and Wachtel (2004) and Clarke et al. (2000) . The research on the relative performance of public banks is more limited; Altunbas, Evans and Molyneux, 2001 , focus on the cases of Germany and Sapienza, 2004 , focuses on Italy). There is, however, a large literature on the performance effects of bank privatization; for a survey see Megginson (2004) .
effects of ownership. However, while Berger et al. (2004) focus on one country (Argentina), we expand their analysis to 119 countries for which we have data.
We find that state-owned banks operating in developing countries tend to have lower profitability than comparable private banks and that this lower profitability is due to lower net interest margin, higher overhead costs (mostly due to the fact that state-owned banks tend to employ relatively more people), and higher non-performing loans. At the same time, we find that foreign banks operating in developing countries tend to be characterized by high levels of profitability; this is mostly due to the fact that foreign-owned banks tend to have much lower overhead costs. 2 When we focus on industrial countries, we find that, relative to their private counterparts, state-owned banks tend to have slightly higher overhead costs but other performance variables (profitability, margins, and non-performing loans) do not vary significantly across these two groups of banks. We also find that foreign banks operating in industrial countries are slightly less profitable than their domestic counterparts and that this difference is due to lower margins.
Finally, we follow Claessens, Demirgüç-Kunt and Huizinga (2001) and look at how changes in bank ownership structure affect the environment in which domestic banks operate.
Again, we extend their analysis in two directions. First, we use our panel data, which include observations for more banks and more countries over a longer time period. Second, rather than focusing only on foreign bank entry, we also look at the effect of bank privatization and study the importance of state-owned banks. While we were not able to reproduce the previous result that foreign entry reduces profitability, we did find that, in the case of developing countries, foreign entry leads to an increase in efficiency of the domestic banking system. This in turn leads to a situation characterized by lower overhead costs and lower interest margins.
The Data
The purpose of this section is to describe the main characteristics of the dataset used in this paper and the main steps followed in building this dataset. While confidentiality agreements with the data provider prevent us from making the bank-level dataset public, we are making public a dataset that contains information aggregated by country year and type of banking institution (public, private, foreign) . Table A1 in the Appendix presents a detailed list of the variables included in the dataset.
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Our main source of data is Bankscope (BSC). Processing the data required two main steps: avoiding duplications and coding ownership. For most banks, BSC reports balance-sheet data at both the consolidated and unconsolidated levels. However, some banks have only a consolidated statement, while others have only an unconsolidated statement. For reasons that are discussed in the Appendix, it is impossible to automatically keep the unconsolidated statement, for instance, if the consolidated statement is missing. An even more difficult problem is that in some cases BSC reports information for the same bank several times. This is especially the case at the time of mergers. Hence, in order to avoid duplication, we adopted the strategy described in the Appendix, which required us to look at one bank at a time and follow banks' history at the time of mergers.
After eliminating duplications, we end up with a total of 49,804 observations, corresponding to a number of banks that ranges between 5,445 (in 1995) and 6,628 (in 2001) . Coding ownership also required looking at one bank at a time. Although BSC includes an ownership variable measuring whether a given bank is owned by the public sector or by foreign investors, this variable has limited coverage, as only about 20 percent of banks are coded for ownership. In addition, this variable is only available for the last year for which data are available, as BSC does not provide ownership history. We thus adopted a strategy, described in detail in the Appendix, which consisted of coding a minimum number of banks in each country;
in addition, we coded all banks up to 75 percent of total assets of the banking system in every country. The strategy further included the use of cut-off points to avoid the time-consuming work with information of minimal value. 4 To validate the data, we check whether the data are consistent with what is found in previous sources. Table 1 reports the correlation between ownership and concentration share computed using the BSC dataset described above and existing data from La Porta, López-deSilanes and Shleifer (2002) and Barth, Caprio and Levine (2001) . The four columns of the table present correlations based on consolidated and unconsolidated statements, both inc luding and excluding specialized government financial institutions (SGI, which are second-tier banks with a specific development mandate). The first row shows that the correlation between the share of state-owned banks computed with our dataset and that reported by La Porta, López-de-Silanes and Shleifer (2002) is always higher than 0.85. The second row compares our data on state ownership with those reported by Barth, Caprio and Levine (2001) and shows that the correlation is always above 0.76; it is above 0.8 when we exclude SGI. The third row compares our data on foreign ownership with those reported by Barth, Caprio and Levine (2001) and again finds a very high correlation (always around 0.7). Finally, the fourth row compares concentration (measured as the share of assets of the three largest banks over total bank assets) and finds correlation coefficients that are always higher than 0.9. These results are reassuring and indicate that our coding is highly correlated with the coding of other studies. In order to make our results comparable with previous work, from now on we focus on the sample that does not include specialized government institutions. Table 2 reports the number of banks included in our dataset (the table includes all banks for which we ha ve information on ownership and total assets) divided by region and ownership. By comparing column 2 of Table 3 with Table 2 it is possible to obtain information on the size of banks by ownership. The finding that the share of public (foreign) banks measured as percentage of observations is smaller than the corresponding share measured as percentage of total assets indicates that the average public (foreign) bank is larger than the average domestic private bank.
We find that public banks are larger than private domestic banks in every region of the world and that foreign banks are larger than domestic private banks in East Asia, the industrial countries, Eastern Europe, South Asia, and Sub-Saharan Africa. In contrast, foreign banks are smaller than domestic private banks in Latin America and the Middle East. These comparisons, however, hide a great deal of heterogeneity within ownership groups. In the case of Latin America, for instance, very large foreign banks (in some countries, like Mexico, the largest banks in the country are foreign owned) coexist with small branches of foreign banks.
Ownership and Performance
In this section, we look at whether there is a correlation between bank ownership and bank performance. Besides standard indicators of bank profitability like returns on assets (ROA), returns on equity (ROE), interest margin, and non-performing loans, we also check whether there are correlations between bank ownership and employment and bank ownership and public sector lending. We start by simply comparing medians, and then we test for differences in performance with a proper regression set-up. Even in the industrial countries, public banks are about half as profitable as private banks.
A First Look at the Data
Columns 5 and 6 look at interest revenues relative to loans plus deposits and relative to total assets (this is a broad measure of net interest margin). We do not find any correlation between ownership and margins. However, the table suggests that margins tend to be high (above 8 percent in the case of column 6) in the Caribbean, Latin America, Eastern Europe, and Sub-Saharan Africa, intermediate (between 3 and 8 percent) in the Middle East and South Asia, and low (below 3 percent) in the industrial countries. There are two possible interpretations for this finding. On the one hand, one may claim that the higher margin is related to a higher markup, given that the banking sector is less competitive in developing countries than industrial countries. On the other hand, a higher margin may be justified by the fact that banking activity is more risky in developing countries. Non-interest revenues (column 7) tend to be lower in public banks (Latin America is the exception) and particularly high in Eastern Europe and Sub-Saharan Africa.
Column 8 looks at overheads relative to total assets. This ratio, which can be interpreted as a measure of efficiency, does not vary much across ownership types. There are, however, large differences across groups of countries. Banks located in industrial countries, the Middle East and North Africa and East Asia tend to have fairly low overhead ratios, while banks located in Latin America, East Europe, Caribbean and Sub-Saharan Africa have large overhead ratios.
Column 9 focuses on employment normalized by total assets; the figures measure the number of employed for each US$1,000,000 of total assets. This can be interpreted as an indicator of efficiency and can provide an idea of whether ownership is correlated with labor hoarding. In three regions, public banks tend to be characterized by higher employment; at 1.16 the ratio reaches a peak of 1.16 in the Middle East and North Africa. The opposite is true in the industrial countries, the Caribbean and East Asia and the Pacific (where employment ratios in public banks are lower than employment ratios in private banks). In South Asia and Sub-Saharan Africa we find no correlation between ownership status and employment ratios. We also find that in four groups of countries-East Asia and the Pacific, the Caribbean, Eastern Europe, and the Middle East and North Africa-foreign banks have lower employment ratios than their domestic counterparts. One reason why different types of banks may have different levels of employment is that they operate in different business areas. For instance, one may think that foreign banks tend to be overrepresented in the wholesale market, which is characterized by relatively low employment-to-assets ratios, and that public banks mostly operate in the retail market and hence tend to have higher levels of employment.
Column 10 looks at whether ownership affects the composition of deposits. Although interesting, the results discussed above are based on simple comparisons of medians. They could therefore prove misleading because they do not capture possible correlations between ownership and other factors that may affect bank performance, such as type of banking activity and bank size. The objective of the next section is to explicitly control for these differences.
Regression Analysis
So far we have looked at the correlation between ownership and performance by simply comparing medians. In this section we formally test for such a correlation by using regression analysis. Our basic set-up is the following:
where
is a performance indicator for bank i in country j at time t , t j, η is a countryyear fixed effect that controls for all factors that are country-specific (like the level of development, geography, institutions, etc) and country-year specific (macroeconomic shocks, 8 The data in these three columns should be interpreted with caution because different legislation allows different treatment and leads to different report ing of non-performing loans. 9 In the case of industrial countries, NPL in public banks are high with respect to NPL in private and foreign banks but low with respect to NPL in other regions of the world. political instability, changes in regulations, etc.),
is a dummy variable that takes a value of one if in year t bank i is state owned (we define ownership using the 50 percent threshold),
is a dummy variable that takes a value of one if in year t bank i is foreign owned (private domestically owned is the excluded dummy), and
is a matrix of bank-specific controls. The set of cont rols includes two variables aimed at measuring the main sector of activity of the bank and two variables aimed at measuring bank size.
Non-interest income as a share of total assets tends to be higher for banks that derive most of their income from commissions related to services provided to customers. This figure is thus likely to differentiate large retail commercial banks from institutions that derive most of their income from investment banking activities. On the other hand, demand deposits as a share of total deposits is instead likely to be higher in retail commercial banks than in banks that operate mainly in the wholesale market. Following Berger et al. (2004) , we also include total assets (using the log of lagged total assets) and the bank asset share (which is the share of bank i 's assets over total bank assets in country j , again lagged one period). The former is a measure of the absolute size of the bank and the latter is a measure of its relative size, which Berger et al. (2004) interpret as a measure of market power.
While we follow an approach similar to Demirgüç-Kunt and Huizinga (2000) , there is a fundamental difference between our empirical strategy and theirs. As we are not interested in how regulatory and macroeconomic shocks affect bank performance, we control for all these possible shocks by including country-year fixed effects. 10 The main advantage of our strategy is that we fully control for all types of shocks, thereby eliminating problems related to omitted macroeconomic variables and error in the measurement of these variables. The main drawback of our strategy is that it does not allow us to say anything about the role of country-specific factors (an issue that, at this stage, we are not interested in).
In all regressions we drop all observations for which we do not have data for ROA, ROE and Overhead costs. We also drop all country-years for which we do not have at least five banks.
To make sure that our results are not driven by the transition from one ownership structure to weighting scheme. In particular, they suggest that estimations weighted by asset share better reflect the behavior of the banking industry and point out that if measurement errors decrease with bank size, weighting by bank size will produce more precise estimates.
In the empirical analysis we focus on three different characteristics: (i) profitability and interest income; (ii) cost structure, employment and credit allocation; and (iii) provisions and non-performing loans.
Profitability and Interest Margin
The basic results on profitability and interest income are reported in Table 4 . We have four dependent variables, two measuring profitability (ROA and ROE) and two measuring interest margin (the first defined as a share of total assets and the second defined as a share of loans plus deposits). In all cases, we run regressions using all available observations and regressions that only focus on developing or industrial countries.
While our main interest is the effect of the ownership variables, we start by briefly describing our set of control variables. The first six columns show that non-interest income is not correlated with either ROA or ROE in the full sample or in the sub-sample of developing countries; instead, non-interest income is positively correlated with these variables only in the sub-sample of industrial countries. The opposite is true for the ratio of demand deposits to total deposits. Taken together, these findings seem to suggest that retail banks tend to be more profitable in developing countries. The findings also suggest that banks that supply many services and hence have high non-interest income tend to be more profitable in industrial countries. The first three columns further show that there is no correlation between absolute or relative bank size and ROA of banks located in developing countries; on the other hand, this correlation is negative and statistically significant for banks located in industrial countries.
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However, we find that larger banks (in absolute size) tend to have higher ROE in both developing and industrial countries.
Columns 8 and 11 indicate that in developing countries there is no significant correlation between net interest margin and non-interest income, but columns 9 and 12 show that the correlation is positive and statistically significant in industrial countries. This positive correlation may reflect the fact that banks in industrial countries are shifting their main income source from interest margins to fees (Bikker and Haff, 2002) . 12 As one may expect, we also find that the share of demand deposit is always positively correlated with net interest margin. Finally, we find that absolute size is negatively correlated with net interest margin, but relative size is positively correlated with net interest margin. These two results may reflect increasing returns and the presence of some market power.
It is interesting to note that, when we look at the whole sample, we find results that are similar to those of developing countries. This is not surprising, because our estimation method gives the same weight to each country regardless of how many banks are included in the sample; in addition, since our sample includes 92 developing countries and only 27 industrial countries, the results for the aggregate sample tend to be similar to those of the developing country subsample. Hence from now on we will focus on the two sub-samples and will not discuss in detail the regressions that include both developing and industrial countries.
We are now ready to analyze the effect of the ownership variables. The first two columns show that, in the sample of developing countries, state-owned banks tend to have returns on 11 These results are robust to dropping the asset share variable. 12 Foreign banks headquartered in industrial countries might be starting to adopt the same strategy when they operate in developing countries, as well as introduce more efficient technology that allows them to charge lower margins.
assets that are much lower than comparable domestic privately owned banks. Besides being statistically significant, the effect is also quantitatively important, indicating that the average state-owned bank has a return on assets which is 0.7 percentage points lower than that of the average private domestic bank. Considering that the average value of ROA in developing countries (using the same weights used in the regression) is 1.7 percent, this is a sizable difference (more than one third of average ROA in developing countries). 13 At the same time, we find that in industrial countries there is no statistically significant difference between the ROA of public banks and that of similar private banks (at 0.06 the coefficient is small and far from statistically significant). Hence, the difference between profitability of public and private banks, which seemed very large in the simple comparison of means of Table 3 , becomes much smaller and not statistically significant when one recognizes that public and private banks have very different size and tend to operate in different segments of the banking market. This finding illustrates the importance of controlling for bank-specific factors in a proper regression set-up.
These results are interesting because they show that it is not necessarily true that stateowned banks have lower profitability and confirm the results by Altunbas, Evans and Molyneux (2001) who find that, in the case of Germany, there is no evidence that privately-owned banks are more efficient than public and mutual banks. At the same time, the results do support the idea that in developing countries public banks are less profitable than private banks. La Porta, López-de-Silanes and Shleifer (2002) analyze the impact of public banks on growth and find that in developing countries the presence of public banks has a detrimental effect on growth; in industrial countries, however, there is no correlation between state ownership and growth. They argue that this result may be due to the fact that high-income countries are better equipped to deal with the distortions that arise from government ownership of banks. It would be possible to apply the same line of reasoning and claim that our results are driven by the fact that governance issues are less serious in industrial countries (which tend to have better institutions and a better public sector), hence public banks in these countries tend to be better managed than public banks in developing countries. An alternative interpretation is that in industrial countries public banks 13 By re-running the regressions separately for the five largest developing regions (East Asia and the Pacific, Eastern Europe and Central Asia, Latin America, the Middle East and North Africa, and South Asia), we find that stateowned banks have lower ROA in four of the five regions. The exception is the Middle East and North Africa, where the difference is not statistically significant at standard confidence levels. Full regression results are reported in Table A2 of the Appendix.
have ceased to play a development role and merely mimic the behavior of private banks, whereas in developing countries public banks still play a development role. Public banks' low profitability is due to the fact that, rather than maximizing profits, they respond to a social mandate.
14 Our second result is that, in developing countries, foreign banks tend to be more profitable than private domestic banks. Again, the difference is both statistically and economically important. In particular, we find that the average foreign bank in a developing country has an ROA 0.31 percentage points higher than that of a comparable private domestic bank (this is about one quarter of the average ROA in the sub samp le of developing countries).
When we focus on industrial countries, we find no significant difference between domestic and foreign banks. Columns 4 to 6 repeat the analysis by substituting ROA with ROE and obtain identical results. These results confirm the previous findings that foreign banks tend to be more profitable than domestic banks in developing countries Huizinga, 2000, and Bonin, Hasan and Wachtel, 2004) but that this is not the case in industrial countries (Vander Vennet, 1996) .
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It is important to note that the above results are to be interpreted as averages for the developing and industrial countries sub-samples, but, as shown in Table 3 , the sub-sample of developing countries is far from homogeneous. This is especially the case for the performance of foreign banks. In particular, Levy-Yeyati and Micco (2003) and Inter-American Development
Bank (2004) find that foreign-owned banks that operate in Latin America tend to be less (and not more) profitable than their domestic counterparts. While these studies use a different dataset based on quarterly observations for a group of eight Latin American countries, we obtain similar results if we re-run the regressions of columns 2 and 5 separately for each region. In particular, we find that foreign-owned banks located in East Asia, Eastern Europe, and the Middle East and North Africa are much more profitable than their private domestically owned counterparts; the opposite, however, is true in Latin America.
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14 Of course, this interpretation would be in contrast with La Porta, López-de-Silanes and Shleifer's (2002) finding that public banks have a negative effect on growth and financial development. For a discussion of these issues see Levy-Yeyati and Panizza (2004) . 15 Berger et al. (2000) and DeYoung and Nolle (1996) instead find evidence that foreign banks operating in industrial countries are less efficient than domestically owned banks. 16 Full regression results are available upon request.
The last six columns of the table focus on net interest margin. 17 When we measure the margin as a share of total assets (columns 7-9), we find that public banks in developing countries have slightly lower net interest margins (the coefficient is statistically significant but, at 5 percent of the developing country average, not very large) and that the coefficient is not statistically significant in the sample of industrial countries. When net interest income is measured as a share of loans plus deposits (columns 10-12), we find that public banks are never significantly different from private banks. These results are driven by the fact that loans represent a lower share of total assets for public banks located in developing countries. 18 When we focus on foreign banks in developing countries, we find that their net margins are never significantly different from those of domestic private banks. In industrial countries, we find that net interest margin (in both definitions) of foreign banks is lower than that of domestic private banks (the coefficient corresponds to about 10 percent of the industrial country average).
Overhead, Employment, Branches, and Credit to the Public Sector
The first six columns of Table 5 focus on two indicators of efficiency (overhead costs over total assets and employment over total assets), Columns 7 to 9 look at the size of the branch network and the last three columns focus on credit to the public sector. 19 As before, we start by briefly describing the coefficients of the control variables. We find that non-interest income is positively and significantly correlated with overhead and employment but is not significantly correlated with branch network and credit to the public sector. As expected, we also find that the share of demand deposits (a proxy for retail commercial banks activity) is positively correlated with employment and number of branches and therefore overhead costs, but not correlated with credit to the public sector. We further find that absolute size is negatively correlated with overhead costs, suggesting the presence of economies of scale in both developing and industrial countries; this result is in line with previous findings by Mathieson and Roldos (2001) . Relative size is positively correlated with employment, particularly in industrial countries, a result that may suggest that unions force banks with some market power to keep a large number of employees. In industrial countries, we find that both absolute and relative size is negatively 17 In order to improve the readability of the coefficients, we multiplied the two margin variables by 100. 18 Regression results are available upon request.
correlated with the size of the branch network (although the latter is not statistically significant); again, we find no correlation in developing countries. No control variable is significantly correlated with credit allocation to the public sector.
The first row of columns 1-3 show that in both industrial and developing countries stateowned banks tend to have higher overhead costs relative to total assets than similar domestic private banks. The coefficients imply that in industrial countries public banks have overhead costs that are between 8 and 10 percent higher than the group average (which is about 2 percent in industrial countries and 4 percent in developing countries), the corresponding value for developing countries is 5 percent. Hence, the lower profitability of public banks reported in Table 4 seems to be due to higher costs rather than lower margins. Again, there are two possible interpretations for these results. The first is that public banks are less efficient than their private counterparts and that this difference in efficiency is reflected by higher overhead costs. The second is that public banks provide services that generate externalities and hence have higher operating costs. The second row shows that in both developing and industrial countries foreign banks have much lower overhead costs than domestic private banks (about 30 percent less than the group average in developing countries and 10 percent less than the group average in industrial countries). These findings corroborate the results of Table 4 and support the idea that in developing countries foreign banks tend to be more efficient and profitable than their domestic counterparts, while in industrial countries the difference between the two types of banks is smaller.
Columns 4-6 show that in developing countries public banks tend to have a higher employment ratio than domestic private banks (the difference is about 9 percent of the average for developing countries) and that foreign banks tend to have lower employment (the difference is about 25 percent of the group average). T o test whether differences in overhead costs are explained by high levels of employment, we augmented the regression of column 2 with a measure of employment over total assets. 20 We find that this latter variable is statistically significant and that, once we control for employment, the dummies for public and foreign ownership drop in both magnitude and level of statistical significance (PUB is no longer 19 As in the case of net interest margin, we multiplied overhead costs over total assets and share of government loans by 100 to improve the readability of the coefficients. 20 The results are available from the authors upon request.
significant and FOR remains marginally significant at the ten percent confidence level). In industrial countries we find no strong correlation between bank ownership and employment; while foreign banks have lower employment, the coefficient is only marginally significant. As before, the finding that public banks in developing countries have higher employment ratios can be interpreted in terms of efficiency or in terms of services provided. For instance, it has been argued that one of the roles of public banks is to provide banking service to isolated rural areas (Levy-Yeyati and Panizza, 2004) . Such activity would lead to higher overhead costs and higher employment ratio. While we do not have information on whether public banks do provide banking services to rural areas, we do have some information on the size of the branch network.
In analyzing such data, it is reasonable to think that if public banks do accomplish their role of providing service to isolated areas, they should have a relatively high number of small branches and hence a high ratio of branches relative to total assets. Columns 7-9 test this hypothesis and find that public banks in developing countries do have more branches (expressed as a ratio of total assets) than their domestic counterparts, but the coefficient is not statistically significant. We also find that foreign banks have fewer branches and that, in industrial countries there is no correlation between ownership and branch network. While the results of columns 7-9
should be taken with some caution because they are based on a much smaller number of banks (less than one quarter of our observations have information on the size of the branch network), they seem to support the idea that the higher overhead costs, higher employment ratios and lower profitability of public banks in developing countries are partly due to a more extensive branch network.
Public banks are often viewed as an instrument to direct credit to the public sector. The last three columns test whether there is a correlation between ownership and credit to the public sector. No evidence is found of such a correlation. Again, the results should be interpreted with caution because the sample for which we have data on credit allocation is extremely small.
Loan Provisions and Non-Performing Loans
The last set of exercises focuses on loan provisions and non-performing loans. Ownership may be correlated with non-performing loans (NPL) because public (foreign) banks could have lower (higher) credit scoring or loan recovery ability (in this case higher NPL would be associated with less efficient banks) or because public banks may be willing to finance risky projects that generate positive externalities (in this case higher NPL would merely reflect the development mandate of state-owned banks). Table 6 reports the results. 21 In developing countries, we find that higher non-interest income and absolute size are positively correlated with NPL and that relative size is negatively correlated with NPL expressed as a share of total assets or total loans. In industrial countries, we find that absolute size is negatively and significantly correlated with NPL.
Column 2 of Table 6 shows that in developing countries the share of NPL of public banks is higher than that of private domestic banks. The effect of public ownership on NPL is incredibly large: the coefficient of 6.5 corresponds to 50 percent of the developing country average (which is 12 percent). We also find that foreign banks located in developing countries have higher NPL than their domestic counterparts. The coefficient, however, is much lower than that of public banks. We find no correlation between ownership status and NPL in industrial countries.
This high level of NPL could be either due to incompetence and inefficiencies or to the development mandate of public banks. In the former case, if all managers follow the same policy in terms of provisions, the level of provisions of public banks should not be different from that of private banks (unless public bank managers internalize their incompetence and acknowledge it by setting higher provisions). In the latter case, managers of public banks expect more NPL and hence keep higher provisions. Column 5 shows that, in developing countries, provisions are indeed higher for public banks (the coefficient implies that the difference between provisions in public banks and private banks is close to 30 percent of the developing country average). This indicates that public banks do expect higher levels of non-performing loans than private domestic banks. In industrial countries, provisions of public banks are slightly lower than those of private banks. Foreign ownership is not significantly correlated with loan provision.
Selection, Dynamic, and Static Effects
In a recent paper, Berger et al. (2004) point out that in studying the correlation between bank ownership and bank performance, one should distinguish among static effects (i.e., the average difference between performance of, say, public and private banks), dynamic effects (i.e., the effects of change in ownership due to, say, privatization or foreign acquisition), and selection effects (i.e., effects that occur if there is a correlation between bank performance and the likelihood of an ownership change, such as poorly performing banks' greater likelihood of privatization). These authors argue that if these effects go in separate directions (for instance, the static and dynamic effects of private ownership are positive but only underperforming banks get privatized), the simple model of Equation (1) will yield biased estimations. They suggest a specification that jointly estimates the static, dynamic, and selection effects.
As shown in Table 7 , our sample includes 19 banks that were made public (0.20 percent of the total number of banks); almost all of these banks were located in developing countries.
Clearly, this is a rare event, caused by bank restructuring in the wake of a crisis. We also have 100 banks (1.05 percent of the total number of banks) that were privatized and acquired by domestic investors. The table indicates that privatizations were more prevalent i n developing countries (60 percent of the total) than in industrial countries. Finally, we have 200 banks that were acquired by foreign investors (2.10 percent of total number of banks). Again, foreign acquisitions were more prevalent in developing countries than in industrial countries.
In what follows, we adopt a strategy similar to the one suggested by Berger et al. (2004) and estimate the following model: Table 8 reports the results for ROA, ROE, overhead costs and non-performing loans. In most cases, the static coefficients for public and foreign ownership are similar (both in their magnitude and level of statistical significance) to the ownership coefficients described in Tables 4, 5 and 6.
Static Effects
The only exception is the coefficient for public ownership in the ROA and overhead regressions for the sample of industrial countries. In the case of ROA, Table 4 found a coefficient of -0.06, which is not statistically significant. The point estimates of Table 8 find a statistically significant coefficient of -0.13, which indicates that in industrial countries there is also an unfavorable static effect of public ownership. It should be pointed out that, while the effect is statistically 23 If a bank has more than one change in ownership, we use the last change (this is the strategy followed by Berger et al., 2004) . So, if a bank was public, then sold to domestic investors and subsequently acquired by a foreign significant at the 5-percent confidence level, the effect is still rather small (the coefficient is just above 10 percent of the industrial country average) when compared with that of developing countries (which is close to 50 percent of the developing country average ROA). Furthermore, we still do not find any statistically significant coefficient when we focus on ROE in industrial countries (column 6). In the case of overhead costs, Table 5 (column 3) shows that public banks located in industrial countries have overhead costs that are significantly higher than those of domestic private banks. However, after controlling for dynamic and selection effects, we find that this difference is no lo nger statistically significant in the sample of industrial countries.
Public banks in developing countries, however, still have higher overhead costs.
Columns 11 and 12 confirm previous findings that state owned banks located in developing countries tend to have higher non-performing loans than their private counterparts but that in industrial countries there is no correlation between ownership and NPL. When we focus on foreign ownership, the results of Table 8 confirm the previous findings that foreign ownership is positively correlated with profitability in developing countries and not correlated with profitability in industrial countries. We also find that foreign banks tend to have lower overhead costs in both industrial and developing countries. Additionally, we find no correlation between foreign ownership and NPL in industrial countries, but we do find that foreign banks located in developing countries have higher NPL than their domestic counterparts.
Selection Effects
In the sample of developing countries, we find that the selection effect of public ownership is almost never statistically significant. The exception is for NPL, where we find that banks that are selected to become public have higher NPL. This is probably due to the fact that only distressed banks were nationalized or taken over. In the same sample of countries, we find that the selection effect of foreign ownership is negative for both ROA and ROE and not statistically significant for overhead costs or non-performing loans. This indicates that foreign banks tend to acquire banks that have low levels of profitability but that this low profitability is not necessarily due to higher overhead costs or higher levels of non-performing loans. Considering that in developing countries several privatized banks were acquired by foreign banks, our finding of a negative company, we assign value one to coefficient for Selection Foreign is in line with the existing evidence suggesting that less profitable banks are more likely to be privatized (Berger et al., 2004) . 24 In the sample of industrial countries, no bank was selected to become public. The privatization selection effect is positive and statistically significant for overhead costs (indicating that banks that are selected to be privatized and acquired by domestic investors tend to have higher overhead costs than domestic private banks that never change ownership) and marginally significant for NPL indicating that domestic investors targeted distressed banks. The foreign selection effect is positive and statistically significant for ROA but never significant in the other regressions.
Dynamic Effects
In the sample of developing countries, we find a strong negative effect of PUB DYN _ on ROA and ROE. This result is probably due to the fact that most of the banks that became public did so because they were involved in a banking crisis (a fact that is consistent with our previous finding that PUB SEL _ is positively correlated with NPL). Interestingly, we also find that the dynamic effect of privatization by domestic banks is negative for both ROA and ROE, although not statistically significant at standard levels. This finding indicates that acquisition of public banks by domestic investors may reduce bank profitability.
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Focusing on developing countries, we find that the dynamic effect of foreign ownership on profitability is positive but never statistically significant. This result is in contrast with what Berger et al. (2004) found in their sample of Argentinean banks. This difference in results may be due to the fact that in our sample the Dynamic Foreign variable might be capturing the increase in profitability of previously public banks with low initial profitability that were acquired by foreign institutions. Columns 8 and 11 show that in developing countries the dynamic effects of privatization and foreign ownership are never significantly correlated with overhead costs and NPL. 24 In contrast with our sample, in the sample of Berger et al. (2004) , privatized banks were mostly acquired by domestic investors. 25 At least this is the case for the post-privatization average. Berger et al. (2004) find some difference between shortrun and long-run effects. Unfortunately, our panel is not long enough to distinguish between the two types of effects.
When we focus on industrial countries, we find that the dynamic effect of privatization has a negative effect on profitability, although not statistically significant at standard levels, and a negative and statistically significant effect on overhead costs. 26 This latter result suggests that privatization leads to cost-reduction activities. In fact, if we study the effect of ownership on employment, we find that the dynamic effect of privatization is large (indicating that after privatization, employment drops by approximately 25 percent) and marginally significant (the p value is 0.11). However, these cost-reduction activities do translate into higher profitability. This is probably due to the fact that net interest margins tend to decrease after privatization.
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Interestingly, we find that, as in the case of developing countries, privatizations are associated with higher non-performing loans (this may be due to the fact that the privatization process put on the book loans that were de facto but not de jure non-performing) Finally, we find that the dynamic effects of foreign ownership are associated with lower ROA and ROE and higher nonperforming loans.
A possible interpretation for the results described above is that, in industrial countries, the privatization process involved the most inefficient state-owned banks (as implied by the positive Private Selection Effect in the overhead regression) and that, under new management, these banks became more efficient and cost effective (as implied by the negative Private Dynamic Effect in the overhead regression). This interpretation is consistent with the fact that in the regressions of column 3 of Table 5 (which did not separate static effects from dynamic and selection effects) public ownership was significantly correlated with overhead costs, but that this correlation is no longer significant once the selection effect of privatization is controlled for (i.e., once one recognizes that the most inefficient public banks are those most likely to be privatized).
In the sample of industrial countries, the finding that Selection Foreign is positively correlated with ROA might be due to the fact that during the 1990s foreign banks targeted their acquisitions on banks that enjoyed high profitability not because they were more efficient-in fact the foreign selection effect is not statistically significant in the overhead regression-but because they were protected from competition. However, the entry of foreign banks, which was the fruit of the globalization process of the banking industry that characterized most of the 1990s, might have led to a situation in which previously protected and highly profitable banks faced a sudden drop in their profitability (a fact that is consistent with the negative coefficient for Dynamic Foreign in column 3 of Table 8 ).
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Taken together, all these results confirm our previous finding that public ownership has a negative effect on bank performance in developing countries but no strong effect on bank performance in industrial countries (the only difference is that private banks tend to have slightly lower costs). At the same time, foreign ownership is associated with a positive effect on long-run bank performance in developing countries and either no effect or a negative effect on long-run bank performance in industrial countries. 
Ownership Structure and the Performance of Domestic Private Banks
In the previous section it was suggested that the globalization of the banking industry in the 1990s might have affected the profitability of domestic banks. In the final section of this paper,
we check whether changes in ownership structure (i.e., entry of foreign banks and the privatization process) affect the environment in which domestic private banks operate. Here the key reference is Claessens, Demirgüç-Kunt and Huizinga (2001), who find that an increase in the presence of foreign banks leads to a reduction in the profitability and interest margins of domestic banks. 30 We estimate how changes in ownership structure affect the environment in which domestic private banks operate by estimating the following model:
As in the previous regressions,
is a performance indicator for bank i in country j at time t . However, now we only use observations for private domestic banks and hence exclude foreign and state-owned banks from the sample. We adopt this strategy because we are interested 28 As some privatizations involved entry of foreign banks, the hypothesis described in the text is consistent with the finding of a negative and statistically significant Static Public effect in column 3 of Table 8 and no significant relationship between public ownership and ROA in column 3 of Table 4 . The fact that the Selection Foreign dummy is not statistically significant in column 6 of Table 8 seems to indicate that the institutions targeted by foreign entrants were well capitalized. 29 Again, it is worth pointing out that in developing countries there is some heterogeneity across regions. 30 There are several other papers that study how foreign entry affect the performance of domestic banks, but these papers either focus on just one country (Barajas, Steiner and Salazar, 1999 , focus on Colombia, Clarke et al., 2000, on Argentina, and Denizer, 2000, on Turkey) or a region Glaessner, 1999, and Laeven, 1999 
is a set of bank-level controls including equity over total assets, non-interest bearing assets over total assets, demand deposits over total deposits, and the lag of total assets (in logs).
µ is a set of macroeconomics controls that include GDP growth, inflation, and the real interest rate.
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Finally, we include fixed effects at the country ( j η ), year ( t ν ), and bank ( i µ ) level. It is worth noting that bank fixed effects imply that all our econometric identification comes from changes over time within banks. This makes our empirical specification analogous to estimating the model in first differences (in fact, if we only had two periods, fixed effects and first differences would yield identical results).
32 Table 9 reports the results. We find that foreign share and public share are never significantly correlated with profit before taxes (columns 1-3). In the sub-sample of developing countries, however, foreign share is negatively and significantly correlated with interest margin, overhead costs and provisions (column 5, 8 and 9). We also find that the share of public banks has a negative and statistically significant correlation with interest margins of banks located in developing countries. In the sample of industrial countries, we find that foreign and public share are never correlated with bank performance.
When we focus on the macroeconomic variables, we find that in the sample of developing countries, GDP growth is positively correlated with profitability and negatively correlated with interest margin, overheads and provisions and that inflation is positively correlated with profitability and provision and negatively correlated with overheads. Finally, the real interest rate is almost never significantly correlated with bank performance (it is marginally significant for the profitability regression that includes both developing and industrial countries).
31 When we chose the set of bank-level and macro controls, we tried to adopt the same specification adopted by Claessens, Demirgüç-Kunt and Huizinga (2001) , with some notable exceptions that are discussed below. 32 Below, we discuss why we prefer fixed effects to first differences.
In the sub-sample of industrial countries, we find that the macroeconomic variables are never statistically significant. (2001). However, while they found a negative but not statistically significant correlation between each of these variables and effect of foreign share, we find that the correlation is negative and always statistically significant for the whole sample and the subsample of developing countries.
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There are two possible explanations for the difference in results described above. The first has to do with differences in the estimation method and the second with the fact that we use data for a different period (1995-2002 versus 1988-1995) and have a larger sample of banks (19,213 bank observations versus 7,900). There are six differences in the estimation method:
(1) Rather than estimating the various equations in first differences, we introduce bank fixed effects. We think that the latter strategy is preferable because it is able to capture the effect of changes in foreign penetration and public bank share even when these effects materialize with a lag.
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(2) Rather than measuring foreign (public) share as the number of foreign (public) banks over total number of banks in the country, we measure foreign and public share by using the share of assets of these two categories of banks over total bank assets in a given country and year. We think that this strategy is 33 When we restrict our sample to Latin America, the coefficient is positive and significant at standard levels. 34 There are also some differences in the coefficients of the macroeconomic variables. In particular, we do not find that the real interest rate is significantly correlated with profits or overheads and that growth is negatively correlated with overheads (in fact we find that the correlation between growth and overheads is positive and statistically significant). 35 If we were to use first differences, we would only capture contemporaneous effects and hence would need to augment the equation with lagged values of the change in foreign and public bank shares plus the lag of the dependent variable to be able to capture non-contemporaneous effects. This last specification would have the standard dynamic panel data complications and make the results much more difficult to interpret.
preferable because it makes clear that a foreign (or pub lic) bank that controls 50 percent of the domestic banking market will have a bigger effect than a branch of a foreign bank that operates mostly in the wholesale market.
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(3) Rather than focusing only on foreign share, we focus on both public and foreign share and run our regression by using only domestic private banks.
This is important if one thinks that public banks may have an objective function different from that of private banks.
(4) In all regressions we use clustered standard errors. This is extremely important because this estimation strategy recognizes that there is no within countryyear variation in the macroeconomic coefficients and corrects the standard error accordingly. Without clustering one would get standard errors that are too small and hence reject the null too often (Bertrand, Duflo and Mullainathan, 2004 ).
(5) There are some small differences in the set of controls. In particular, we do not control for GDP per capita and for overhead costs. We exclude the first variable because it is highly correlated with country fixed effects and GDP growth and exclude the second variable because we think it is endogenous. At the same time, we also control for the share of total assets.
(6) All our regressions are weighted by share of total assets and not by one over number of banks in a given country-year.
To check whether our results are driven by differences in estimations, we re-estimated all the equations in Claessens, Demirgüç-Kunt and Huizinga (2001), exactly following their methodology but using our data. However, even using their methodology we could not reproduce their results. In fact, we were surprised to find that our results are closer to those of Claessens, Demirgüç-Kunt and Huizinga (2001) when we use our preferred methodology. This suggests that our results are not driven by differences in the estimation methodology. A more likely possibility 36 The distinction between share expressed as a number of banks and share expressed as a fraction of total assets may be important because Claessens, Demirgüç-Kunt and Huizinga (2001) find that their results are not statistically significant if they measure foreign ownership by using asset shares.
is that having a larger sample allows us to estimate more precisely the relationship between domestic bank performance and foreign bank entry.
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It is also possible that the difference in results is driven by the fact that the two datasets include somewhat different samples of countries and that the coefficients are not homogenous across groups of countries. To check this hypothesis, we run the profitability r egressions separately for East Asia, Eastern Europe, the Middle East and North Africa, Latin America, and South Asia and find that foreign bank entry is negatively correlated with the profitability of domestic banks in the first three groups of countries and positively correlated with profitability in the last two groups of countries. These results confirm the previous findings by Levy-Yeyati and
Micco (2003) that foreign bank entry is positively correlated with bank profitability in Latin America (however their sample includes all commercial banks and does not limit the analysis to domestically owned private banks).
Conclusions
This paper describes the construction of a new dataset on bank characteristics and bank performance and uses this dataset to reassess the relationship between bank ownership and bank performance. The paper finds that in the case of industrial countries there is no correlation between bank ownership and bank performance, but that there is a strong correlation between bank ownership and bank performance in developing countries. In particular, we find that stateowned banks located in developing countries tend to be characterized by lower profitability, higher overhead costs, and higher non-performing loans than their private counterparts. We find the opposite for foreign-owned banks that, in our sample of developing countries, are characterized by higher profitability and lower overhead costs.
It is also important to note that the paper shows that there is some heterogeneity within the sub-sample of developing countries. In particular, while the results for state-owned banks do not vary significantly across different developing regions, there are large differences in the performance of foreign-owned banks. For instance, the paper shows that, in most cases, foreign bank performance in Latin America seems to be different from foreign bank performance in the "average" developing country (Table A2) . While this contrast is beyond the scope of this paper, it would be interesting to conduct further research aimed at documenting these differences in greater detail and trying to explain what drives them.
We are not able to test whether the lower profitability of public banks is due to mismanagement or a development mandate and hence we cannot express any value judgment on the desirability of having state-owned banks. However, we are able to test whether the entry of foreign banks affects the environment in which domestic banks operate. We find that, in the subsample of developing countries, foreign bank entry is associated with an increase in efficiency (as expressed by lower overhead costs) and competitiveness of the banking sector (as expressed by lower interest margin). As these two factors tend to balance each other, we find no significant correlation between foreign bank entry and profitability. These are important results because they suggest that entry of foreign banks (which could be related with new technology and/or lower entry barriers) is a healthy phenomenon that plays an important role in increasing the efficiency of the banking sector of several developing countries. Robust standard errors in parentheses. All regressions are weighted by asset share. * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in parentheses. All regressions are weighted by asset share. * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in parentheses. All regressions are weighted by asset share. * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in parentheses. All regressions are weighted by asset share. * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in parentheses. All regressions are weighted by asset share. * significant at 10%; ** significant at 5%; *** significant at 1%
Appendix A. Construction of the Variables
The purpose of this appendix is to describe the steps taken to construct the dataset used in the CARIPLO; and (iv) INTESABCI. Clearly, considering all these fo ur banks would lead to a large overestimation of Italian banking assets. To address this problem, we make use of a variable included in BSC that ranks banks within a country and is built in order to limit duplications (the variable name is CTRYRANK). In t he above case, CTRYRANK takes a value of one for INTESABCI (recognizing that this is the largest bank in the country), 5 for CARIPLO and 12 for AMBROVENETO. COMIT is not ranked (CTRYRANK takes the value NR). Therefore, dropping the banks that are coded as non-ranked can help prevent duplication. There are, however, still two problems with this strategy. First, the dataset would still include INTESABCI and two of its component (AMBROVENETO and CARIPLO). Second, the ranking variable refers to the last year, and hence if we were to drop all the banks that are not ranked, we would also drop COMIT for the 1995-1999 period. To address this issue, we looked at all banks coded as non-ranked with assets greater than the country average, and we explored their merger history.
This led to a massive amount of recoding that helped us to include in the dataset most of the relevant information and avoid duplications.
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Coding Ownership. BSC includes an ownership variable, measuring whether a given bank is owned by the public sector or by foreign investors, but this variable has limited coverage and is only available for the current year, as BSC does not provide ownership history. Therefore, coding ownership history requires looking at one bank at a time. This process involves using a variety of approaches and resources; these include Internet searches, consulting bank websites and publications such as Euromoney, and telephone interviews with experts in various countries.
As this is a particularly time-consuming and difficult endeavor, and the cost of coding all banks included in the dataset would have been too high, we decided to adopt some cut-off points under which a bank would not be coded.
The following procedure was used to determine cut-off points. In all countries we coded the 10 largest banks, the same strategy as followed by La Porta, López-de-Silanes and Shleifer (2002) . If these banks represented less than 75 percent of total assets of the banking system we coded all banks up to 75 percent of total assets of the bank ing system. In Latin American and industrial countries, we coded the largest 20 banks. Again, if these 20 banks represented less than 75 percent of total assets of the banking system, we coded up to 75 percent of assets of the banking system. If a bank was not among the top twenty or in the 75th percentile but the coding was obvious (for instance in the case of foreign branches) it was also coded.
In coding ownership, we followed the same strategy as La Porta, López-de-Silanes and Shleifer (2002) and assumed that if X percent of bank A is owned by company B and that Y percent of company B is owned by a foreign company (alternately state owned), then we code bank A as being X*Y percent foreign (state) owned. At this point it should also be noted that, in order to code ownership, we always went back at least two steps in the ownership structure. 38 In the case of the example described above, we adopted the following strategy. We re-ranked (and hence included in the dataset) COMIT from 1995 to 1999 and de-ranked (and hence excluded from the dataset) Ambroveneto and CARIPLO for 2000 -2002 and Intesa BCI for 1995 -1999 . After dropping the non-ranked bank we end up with three banks (COMIT, Ambroveneto and CARIPLO) operating for the 1995-1999 period and one bank (IntesaBCI) operating for the 2000-2002 period. Loans over total assets n4025 Return on Average Equity (ROAE) n2000c
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